what the specific toxin of that organism is; indol is merely one of the non-specific products. With regard to the relation of bacteria to intestinal toxmemia, a very great deal has been said against microorganisms, but very little, it must be admitted, has been proved. The problem is one which has been under discussion and experiment for very many years. It originated out of certain experiments of Duclaux on the nutrition of plants. That worker came to the conclusion that plants could not subsist by their own activities, that they depended for their nourishment upon the activity of micro-organisms with which they were associated, and the question was then raised by Pasteur whether or not bacteria were equally important for the nourishment of the animal body. As you know, a very large number of experiments were conducted to ascertain whether or not animals can exist by the aid of their own digestive juices, apart from any aid derived from bacteria. The experiments were very inconclusive, so that we have now what are practicallytwo schools of thought, one of which maintains that bacteria are essential to animal life-that they provide nourishment by breaking up food material in such a way that it can be more readily absorbed by the animal body. And they declare that not only do the intestinal bacteria provide nourishment, but they act as a protection to the human body against pathogenic species of organisms. Very little work, so far as I know, has been done to ascertain what good effect bacteria may have on the body; almost all the experimental work has been monopolized by the other side, which is largely led by the French, who maintain that bacteria are altogether harmful; that they are unnecessary for the nourishment of the body; that the digestive juices present in the animal are quite sufficient to elaborate the products necessary for absorption and the maintenance of life. And in support of that argumnent they raise the point that it is in the large intestine chiefly that bacteria are found, where, in fact, practically no digestion takes place. They say that the small intestine is the seat of digestion, and the number of micro-organisms there is comparatively small. And they go further and maintain that certain products elaborated by micro-organisms, such as indol and cresoldefinite chemical compounds-are distinctly harmful to the body, and that these are produced characteristically by a large number of species which are present in the alimentary canal. In addition there are a, number of other organisms in the alimentary canal which do not yield products harmful to the tissues, and these they regard as saprophytic species. But those bacteria which produce such substances as indol, skatol, &c., are regarded as particularly harmful, seeing that the latter are said to contribute to the formation of those sclerotic changes which are characteristic of old age. And in order to obviate those changes Metchnikoff urged the use of certain other bacteria which would make the conditions in the alimentary canal such that those micro-organisms could not exist, and so could not elaborate the products. In other words, he recommends that one should take large quantities of bacteria which produce a certain amount of acidity in the alimentary canal, the acid medium making the latter unfavourable to the residence of the colon bacillus and such organisms. The difficulty is that this is merely hypothesis; there are very few facts in support of it. The bacteria found in the alimentary canal are now being isolated and systematically ,studied in, order to determine the products which they form and the effects of those products on the body. What will be more difficult to ascertain will be what products these organisms form out of the more or less digested foods, not when they act alone so much as when they are associated with other species. The problem becomes extraordinarily complicated, and it seems a long way round to get at the solution, but it is the line along which the French school of investigators have been working.
The view that the intestinal flora is altogether harmful has been criticized in many ways. Firstly, on the ground that substances such as indol, skatol, &c., are not harmful to the human body. It would appear from animal experiments that indol is not as poisonous as it had been thought to be; but whether it is harmful to man is still indefinite. It may be that these products, which are said to be absorbed from the alimentary canal and to produce sclerotic changes in old age, are only the result of a further chemical digestion taking place in that part of the alimentary canal where the residue of foodstuffs remains before being exereted. Again, though as a rule decomposing flesh is rejected as food, yet it is notorious that some peoples eat unsound food with impunity. Similarly, it is a fact that many of the chemical substances which have been isolated by chemical means from decomposing meat produce severe symptoms when inoculated into animals, but it has yet to be shown that these so-called ptomaines can cause food poisoning in man. When illness follows the consumption of unsound meat it is not because the meat contains the non-specific products of bacterial activity, but because it contains certain species of organisms well known to be pathogenic to man, or because it contains the specific toxin of a highly pathogenic organism, Bacillus botulinus. Another criticism advanced against the view that bacteria cause harmful products is, that such symptoms as those of infantile diarrhoea are manifested under quite different conditions of the intestinal flora; that is to say, that the intestinal flora may vary very much, and yet under these different conditions you can still get the ordinary symptoms of intestinal diarrhoea. So, in opposition to Metchnikoff, there is a school which maintains that the non-specific products of bacteria are not harmful to man. And, for the moment, it must be adInitted that the facts are not altogether sufficient to enable a dogmatic statement to be made in favour of one side or the other.
When one considers the question of specific toxins normally present in the alimentary canal, one has to realize that little or nothing is known of the nature of specific toxins; they have not been isolated even in approximately pure condition. But there is one fact in connexion with these toxins to which I would draw attention, and that is, that in many cases of alimentary toxeemia one finds that colon bacilli are present in the urine when one would not have suspected it. I was led to that observation in the course of certain other work which I was doing, and I found a considerable percentage of cases of intestinal toxoeinia had this bacillus in the urine. It looks as if the colon bacillus can produce a true bacillaemia or septicmemia. In these cases there may be no cystitis, or anything to direct attention to the state of the urine, and I think this fact may prove to be a significant one. Sir JAMES F. GOODHART, Bt.: I am somewhat in doubt whether I ought to have responded to the invitation that I should join in this discussion, for much that I could wish to say seems to have been implied or said by those who have preceded me. There can, of course, be no doubt that alimentary toxwmia of one kind or another does occur, and the chief question, perhaps the only one, that arises is, under what circumstances, and to what extent, does it do so? On this head it appears plainly, from the admirable survey of Dr. Hale White, and from the remarks of Dr. Andrewes and Dr. Ledingham amongst others, that there is considerable doubt; indeed so much to me is this the case that after a careful perusal of the discussion as far as it has gone, I have not been in such a state of mental indecision since the days when I first essayed to make choice of a motor-car.
There may therefore still be room for a few words from those who approach the subject by the road of clinical medicine, to give such impressions as they have arrived at in the course of years; and mind,
